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Integrated circuit with partly silicidated silicon layer 



The inventicm relates to an integrated circuit (IQ conq)rising an electric device 
comprising a first silicon layer having a silicidated part and a non-siliddated part 

The invention further relates to a method for manu&cturing such an IC. 



State-of-the ait ICs often comprise a silicon layer with a silicidated part for 
e.g. electrically contacting the silicon layer by a metal contact and a non-silicidated part The 
nonrsilicidated part may constitute a semiconducting layer in e,g. a field effect transistor 
(FET) or a bipolar transistor, or it may constitute a part of a resistor ^ch due to the 
relatively low conductivity of non-silicidated silicon as compared to tiiat of silicidated silicon 
may mainly determine the resistance value of the resistor. 

An embodiment of a me&od for manufacturing such an IC is disclosed in WO 
00/10198. A layer of silicon nitride and a layer of silicon oxide are subsequmtly deposited on 
a crystalline silicon body with shallow trench insulation and poly silicon ridges. The layer of 
siUcon nitride and the layer of siUcon oxide are pattemed by Utfaogrsp 
to be silicidated whereas the parts not to be silicidated are covered by these layers. A titanium 
layer is deposited and fliermally treated, so that it reacts with the exposed silicon to form 
silidde in the silicidated part whereas in the part covered by Ifae layer of silicon nitride and 
the layer of silicon oxide the titanium does not react with the silicon. The patterned layer of 
silicon nitride and the patterned layer of silicon oxide form a so-called silicidation protection 
mask, also referred to as SIPROT mask The titanium which did not reacted wifli silicon is 
removed 

It is a disadvantage of the known IC that providing the non-silicidated r^ons 
requires a dedicated lithogtqihy step which increases the manu&cturing costs . 



It is an object of the invention to provide an IC which may be manufactured 
without a dedicated lithogr^l^ step for providing the non-silicidated regions. 
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Accoiding to the inventiQii Ifais object is realized in tiiat the IC fiinfaer 
conpises a further electric device with a dielectric layer having a dielectric layer thickness, 
and in that the non-silicidated part of the electric device is covered by a further dielectric 
layer having the dielectric layer thickness whereas the silicidated part is not covered by the 
5 further dielectric layer. 

In normal IC technology forming the dielectric layer of the fiirther electric 
device and forming the SIPROT mask each require a dedicated lithography step. According 
to the invention instead of these two lithography steps a single photolithography st^ may be 
used To this end a layer of a dielectric material may be provided which after a single 
10 lithography step is patterned to simultaneously form the dielectric layer of the further electric 
device and the further dielectric layer of the electric device which serves as a SIPROT mask. 
Because the dielectric layer and the further dielectric layer are obtained from the same layer 
of dielectric niaterial, they have the same layer thickness. 

According to the invention the electric device and the fiirther electric device 
15 are not mutual replicas but different devices such as e.g. a lesistor, a PET, a bipolar 
transistor, a capacitor and/or a non-volatile memory cell. 

The silicidated part may be formed by depositing a metal layer, such as e,g- 
tiitanium, cobalt or titanium-cobalt (Pt, Ni) and carrying out a heat treatment, wherd^y the 
metal reacts with the silicon in contact with the metal layer. The invention is not restricted to 
20 a particular metaL 

Many ICs have a resistor with a resistance value which is controlled by pardy 
silicidating a layer of silicon. These pardy siliddation may be done by a melfaod according to 
the invention. In this case the electric device may comprise a resistor. The silicidated part of 
the resistor may comprise a first contact area and a second contact area, the non-silicidated 
25 part separating the first contact area fiom the second contact area. 

The resistor may be formed in a dedicated layer of silicon vaMdx noay be 
provided on a main sur&ce of apre&bricated IC during the manu&ctuiing. Altemadvelyy the 
resistor may be formed in a part of a silicon wafer itself. The silicon wafer may be doped to 
adjust the conductivity of the resistor and to define the sih^e of the resistor. The 
30 corresponding doping may be performed simultaneously with the doping of another region of 
the IC such as, e.g. the source and/or drain region of a PET or the collector and/or the base of 
a bipolar transistor. 

The fiirther electric device may conqirise a second silicon layer at least pardy 
covering the dielectric layer. The furtfa^ dielectric layer of the electric device m^ be at least 
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partly covered by a flrird silicon layer. To this end a layer of silicon maybe provided which 
after a single lithography step is patterned to simultaneously form the second silicon layer 
and the third silicon layer. The second silicon layer and the third silicon layer may be used as 
a hard mask in patterning the dielectric layer and the further dielectric layer, respectively. As 
a result of this method of manufecturing the second silicon layer and the third silicon layer 
have the same layer thickness. 

The second silicon layer and the third silicon layer may he silicidated, e.g. for 
allowing for electrically contacting the second sihcon layer and/or the third silicon layer. The 
third silicon layer may be electrically connected to ground potendaL 

The third silicon layer may have a sidewall being provided with an insulating 
sidewall spacer. The insulating sidewall spacer may reduce the occurrence of so-called 
silicide bridging. Silicide bridging is a process in which an electrical short circuit between the 
silicidated part of the first silicon layer and the third silicon layer is obtained by a silicide 
layer formed during heating the metal filrn forming the silicide. 

The fijriher electric device may conqirise a capacitor having a capacitor 
dielectric layer and a capacitor electrode layer, the dielectric layer conqnising the cq)adt0r 
dielectric layer, the second silicon layer conqprising the capacitor electrode layer. 

The fiirther electric device may coiqprise a PET having a gate dielectric layer 
and a gate electrode layer, the dielectric layer coniynising the gate dielectric layer, the second 
silicon layer conqirising the gate electrode l^er. According to the invention the gate 
dielectric layer and the further dielectric layer may be formed by a single lithography step. 
The second silicon layer and the third silicon layer may be formed in the same step. 

The further electric device-may con^irise a non-volatile memory cell having a 
floating gate layer, an intergate dielectric layer and a control gate layer. The integrate 
dielectric layer electrically insulates the floating gate from the control gate. The floating ^te 
layer may be composed of silicon, the dielectric layer may comprise the intergate dielectric 
layer and the second silicon layer m^ comprise the control gpte layer. The mraiory cell may 
have a stacked gate, i.e. the floating gate layer, the integrate dielectric layer and the control 
gate layer are staclKd as depicted in Fig. IC. Alternatively, the memory cell may have a so- 
called overlay structure in y^indt the integrate dielectric layer and the control gate dielectric 
layer overlay and partly enclose the floating ^te. In a method for manu&ctnring such an IC, 
before providmg the l^fer of the dielectric material and the silicon layer a further layer may 
be provided on top of which the layer of the dielectric mat^al and the silicon layer are 
provided. U^g a singjle lithography step the layer of siUcon may be.pattemed to 
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sunultaneously fonn the second silicon layer and the thiid silicon layer. The second siUcon 
layer and the third silicon layer maybe used as ahaid mask to pattern the layer of dielectric 
material to simultaneously form the dielectric layer and the further dielectric l^er. The first 
silicon layo: may be formed fix)m the further layer of silicon using a second lithography step 
5 and a material removal step such as, e.g., an etching step. The floating gate may be formed 
from the further layer of silicon as well, such that the number of layers to be applied is 
relatively small. In this case the first silicon layer and the floating gate layer have the same 
thickness. The floating gate and the first silicon layer may be formed simultaneously. The 
floating gate and the first silicon layer may be pattemed prior to providing the layer of the 

10 dielectric material and the layer of silicon, if present 

The further electric device may comprise a bipolar transistor having a base 
region and an emitter layer contacting the base region in an emitter-base contact area, a part 
of the emitter layer comprising the emitter-base contact area being delimited by an op^iing in 
the dielectric layer, the emitter layer being constituted by the second silicon layer. In this case 

15 the dielectric layer having this opening may be formed simultaneously with the further 
dielectric layer. The emitter layer may be formed simultaneously with the second silicon 
layer. The base of the bipolar transistor may have been formed already in a dedicated layer of 
silicon vAnchmsyhG provided on a main sur&ce of the pre&bricated IC daring an earlier 
step of the noanu&cturing. 

20 * " The IC inay further conqttise an additional electric device having an a^ 

dielectric layer which has the dielectric layer thickness and which is iK>t a mere replica of the 

electric device or the further dectric device. In this case the IC conopri 

different types of electric devices wfaidi each have a dielectric layer having the same layer 

tiiickness. 

25 The IC may further conQnise a fourth electric device having a fourth dielectric, 

layer which has the dielectric layer thickness and vMoh is not a mere replica of the electric 
device, the further electric device or the additional electric device. In this case the IC 
comprises at least four different types of electric devices which each have a dielectric layer 
having the same layer thickness. 

30 IlielCrnay ftulherccnnprise a fifth electric device having a fifb 

layer which has die dielectric layer thickness and v^ch is not a mere replica of the electric 
device, the fiirther electric device, the additional electric device or the fourth electric device. 
In this case the IC conqnises at least five different types of electric devices which eadi have 
a dielectric layer having the same layer tiiickness. 



PHNL031216EPP 

5 29.10^003 
The dielectric layer, the further dielectric layor, the additional dielectric layer, 
the fourth dielectric layer, if preset, and the fifth dielectric layer, if present, may be 
simultaneously formed firom Ihe same layer of dielectric material using one lithography step. 
The electric device, the ftirfher electric device, the additional electric device, the fourth 
5 electric device, if present, and the fifth electric device, if present, may be selected fi-om e.g. a 
resistor, a capacitor, a EET, a memory cell and/or a bq)olar transistor as described above. 

The method of manufacturing an integrated circuit according to the invention 
comprises the steps of providing a prefabricated integrated circuit having the first silicon 
layer, providing a layer of a dielectric material having the dielectric layer thickness, 
10 patterning the layer of the dielectric material to simultaneously form the dielectric layer and 
the fiirther dielectric layer, and forming the silicidated part 

Because of the step of patterning the layer of the dielectric material to 
simultaneously form the dielectric layer and the further dielectric layer, a single lithography 
step suffices whereas in the prior art two lithography steps were required. 
IS According to the invention the provided pre&bricated integrated circuit having 

the first silicon layer may have the first silicon layer patterned in its final shape. Alternatively 
and still within the scope of the invention, the first silicon layer maybe conqprised in a layer 
of silicon which may be patterned to form the first silicon layer or v^ch may be defined in 
odier ways sudi as e.g. doping apart of the silicon substrate. 
20 ' ' When the IC conqsrises the second siUcon layer and the third siU^ 

method according to the invention may further conqirise the steps of jiroving a layer of 
silicon having the second silicon layer thickness, and patterning the layer of silicon to 
simultaneously form the second silicon layer and the third silicon lay^er. 

Because of the step of patterning the layer of silicon to simultaneously fi>rm 
25 the second siUcon layer and &e third silicon layer these two layers inay be obtain 

only one lithograpl:^ step. This may be the same lithography step used for patterning the 
l^er of the dielectric material to mmiltaneously fimn die dielectric layer and the further 
dielectric layer. 

The, e.g. silicidated, second silicon layer and /or the silicidated third silicon 
30 layer may be used as local intercoimectlayCT. In diis case an additioiialde<^ 
forining the local iritercomiects inay be saved 
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These and other aspects of the IC according to the invention and the method of 
fibricating such an IC will be further elucidated and described with reference to the 
drawings, in ^rfiich: 

Figs. 1 A-IC shows a cross section of an embodiment of the integrated circuit 
5 at various stages of the manufacturing process; 

Fig. 2 shows a top view of a portion of the integrated circuit of Fig. IC; 
Fig. 3 shows a cross section of another embodiment of the integrated circuit; 
Fig. 4 shows a cross section of yet another embodiment of the integrated 

circuit; 

10 Fig. 5 shows a cross section of yet another embodiment of the integrated 

circuit. 

The Figures are not drawn to scale. In general, identical components are 
denoted by the same reference numerals. 

15 

Fig. 1 A shows a prefabricated integrated circuit 1 comprising a substrate 10 
which may be, e.g. a silicon wafer. The substrate 10 has a field isolation zone 9 which is a 
shallow trench isolation. Alternatively, the field isolation zone 9 may be obtained by 
LOCOS. The substrate 10 is provided on a main surface thereof with a dielectric layer 1 1 oj^ 

20 * &g. silicon oxide or silicon nitride. The dielectric layer 1 1 and all other dielectric layers of 
the IC described below may be composed of a stack of dielectric layers. The dielectric layer 
1 1 is provided with a silicon layer 1 2 having a layer thickness S. Here and in the remainder 
of the qiplication thickness refers to a dimension perpendicular to the main surfece of 
substrate 10, unless stated otherwise. From silicon layer 12 die first siUcon layer 120 will be 

25 formed later on. 

On the prefebiicated integrated circuit 1 thus obtained a layer 13 of a dielectric 
material having the dielectric layer thickness D is provided of which the dielectric l^er 130 
and the further dielectric layer 131 willbeformedlateron.SubsequentIyalayer 14 of silicon 
having the second silicon layer thickness S' is provided of vAAch layer 14 the second silicon 

30 layer 140 and the third silicon layer 141 will be fermed later on. On top of layer 14 a capping 
layer 1 5 of e.g. silicon nitride noay be femied which will serve as a hard mask in a later 
process step. 

Subsequently, a mask 20 shown in Fig. 1 A is formed by, e.g., photo 
lithography, dectron beam lithography or another lithography technique. The mask 20 covct 
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ibose parts of the stack comprising layers 11, 12» 13, 14 and 15 which comprise the second 
silicon layer 140, the third silicon layer 141, the dielectric layer 130 and the fatOxer dielectric 
layer 131 tobeformedlater on, whereas the reniainder of llie stack is 63qposed.M 
removal step such as, e.g., an etching step the exposed parts of capping layer IS are removed. 

5 After this step mask 20 may be removed. Subsequently, the parts of layer 14 thus exposed are 
removed to pattern llie layer 14 to simultaneously fomi the second silicon layer 140 and the 
third silicon layer 141. The remaining parts of capping Isy&c IS may be used as a hard mask. 
Then, in another material rmioval step the parts of layer 13 thus exposed are removed to 
pattern the layer 13 to simultaneously form tiie dielectric layer 130 and die further dielectric 

10 layer 131. The remaining parts of capping layer IS may be used as a hard mask in this 
material removal step as welL 

In a next step a mask 21 shown in Fig. IB is formed by, e.g., photo 
lithography, electron beam lithography or another lithography technique. The mask 21. covers 
those parts of layer 12 of which the first silicon layer 120 wiU be fomied later on whereas 

15 remainder of the pre-febricated IC is exposed. Jn another material removal step the exposed 
parts of layer 12 are removed to pattern the layer 12 to simultaneously form the first silicon 
layer 120 and a floating gate layer 121. Then, the parts of layer 11 thus exposed are removed 
by another material removal treatment. The pre-fabricated IC thus obtained is shown in Fig. 
IB. After these steps mask 20 may be removed. Altraiatively, ma^ 21 may be removed after 

20 patterning layer 12 but before patterning layer 11. ' 

The capping layer 1 5 may then be removed by a matmal removal treatment, 
and a layer of a dielectric material may be formed which is subsequently etched to form 
insulating sidewall spacers 16 against sidewalls of the first silicon layer 120, against 
sidewalls of a stack formed by the forther dielectric layer 131 and the third silicon layer 141, 

2S and against a gate stack 3 coniprising the floating gate layer 121, the dielectric layer 130 and 
the second silicon layer 140. 

Before and/or after the formation of the sidewall spacers 16 against ^te stack 
3, a source region 4 anH drain region S may be formed by ion-implantation. Ihe fizrther 
electric device thus obtained is a nonrvolatile memory cell having the floating gate layer 121, 

30 an intecgate dielectric layff constituted by the dielectric layer 130, and a control gate layer 
constituted by the second silicon layer 140. 

The floating giite layer 121 is ccmqiosed of silicon having the same lay^ 
thickness S as the first silicon layer 120. The intergate dielectric layra has the sanoie layer 
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lluckness D as the further dielectric layer 131. The control gate layer has the same layer 
thickness S' as the ffaiid silicon layer 141. 

In a subsequent step a metal layer of, e.g. Ti, is deposited as indicated by the 
arrows in Fig. IC and the pie-fabricated IC thus obtained is heated such that those parts of 
the metal layer which are in direct contact with silicon form a silicide. Those parts of the 
metal fiBm which did not react with silicon to fonn silicide are subsequently removed. 

As aresultthe electric device 2 which is a resistor and which is composed of 
the first silicon layer 120, has a silicidated part 122 and a nonrsilicidated part 123. The non- 
silicidated part 123 of the electric device 2 is covered by the further dielectric layer 13 1 
having the dielectric layer thickness D. The silicidated part 122. is not covered by the further 
dielectric layer 131. 

The second silicon layer 140 and the third silicon layer 141 are silicidated and 
m^ be contacted to be metal lines, not shown. The third silicon layer 141 may be contacted 
to ground potential 

The silicidated part 122 of the resistor may comprise a first contact area 128 
and a second contact area 129. The non-silicidated part 123 separates the first contact area 
128 fiom the second contact area 129, as is shown in Fig. 2. The sidewall spacers 16 may 
cover the edges ofUxc non-silicidated part 123 as shown in Fig. 2. The first contact area 128 
and the second contact area 129 may be provided with metal contacts to electrically contact 
the resistor by an electrical input line and an electrical output line. ^ - 

In the embodiment shown in Fig. 3 the integrated circuit 1 comprises a further 
electric device 3' winch is a capacitor having a capacitor dielectric layer and a capacitor 
electrode layer. The electric device is a resistor 2 sintiilar to the one described above. The 
mediod of manufecturing is similar to the one described above: The substrate 10 has at least 
two field isolation zones 9 similar to the one described above. The substrate 10 is provided 
on a main surfece thereof with a silicon layer 12 having a layer thickness S on top of which a 
layer 13 of a dielectric material having the dielectric layer thidkness D is provided. 
Subsequentiy a layer 14 of silicon having the second silicon layer thickness is provided On 
top of layer 14 a capping layer 15 of e.g. silicon nitride may be formed which will serve as a 
hard mask in a later process step. 

Subsequently, a mask is formed lithographically covering those parts of the 
stack conqirising layers 12, 13, 14 and 15 'wbidx comprise the second silicon layer 140, flie 
third silicon layer 141, the dielectric layer 130 and the further dielectric layer 131 to be 
formed latCT on, whereas the remainder of tihe stack is oqiosed. Jn a sequmce of material 
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removal steps capping layer 1 5, if present, is patterned, layer 14 is patterned to 
simultaneously form the second silicon layer 140 and the fihird silicon layer 141, and layer 13 
is patterned to simultaneously form Hie dielectric layer 130 and the fiirfher dielectric layer 
131. 

In an additional lithogr^hy step a mask may be formed covering those parts 
of layer 12 of which flie first silicon layer 120 and a further capacitor electrode 127 will be 
formed later on whereas remainder of the pre-£abricated IC is exposed. In another material 
removal step the exposed parts of layer 12 are removed to pattern the layer 12 to 
simultaneously form the first silicon layer 120 and the fiirther capacitor electrode 127. Hie 
capping layer 1 5 n^y then be removed by a material removal treatment, and a layer of a 
dielectric material may be formed which is subsequently etched to faan inifni1^t«fig sidewall 
spacers 16 shown in Fig. 3. ... 

The fiirther electric device thus obtained is capacitor having a capacitor 
dielectric layer "vdiich is constituted by Hie dielectric layer 130 and a cqiadtor electrode layer 
which is constituted by the second silicon layer 14L The fiirther c^citor electrode 127 is 
composed of silicon having the same layer thickness S as flie first silicon layer 120. The 
capacitor dielectric layer has the same laya thickness D as the fiirther dielectric layer 131. 
The capacitor electrode layer has the same layer thickn^ S' as the thurd silicon layer 141. 

In a subsequent step a metal layer o^ e.g. Ti, is d^osited and the pre- 
fihricated IC thus obtained is heated such that those parts of the metal lay^ which are in 
direct contact with silicon form a silidde. Those jiarts of the metal film which did not react 
with silicon to fimn silicide are subsequently removed. 

As a result the electric device 2 whidi is a resistor and -vAddi is composed of 
the first silicon layer 120, has a silicidated part 122 and a non-silicidated part 123. The non- 
silicidatedpart 123 of the electric device 2 is coveredby the further dielectric l^er 131 
having the dielectric layer thickness D. The silicidated part 122 is not covered 1^ the farther 
dielectric layer 13 1. 

Ihe second silicon layer 140, the third silicon layer 141 and the esqiosed parts 
of the fizrtho: capaxAtar electrode 127 are silicidated and may be contacted to be metal lines, 
not shown. The third silicon layer 141 maybe contacted to ground potentiaL 

In the integrated circuit 1 shown in Fig. 4 the electric device 2 is a resistor 
sitnilar to the one described above and the fiirther electric device 3" comprises a field effect 
transistor (PET) having a gsto dielectric lay^, which is constituted by.the dielectric layer 
130, and a gate electrode layer, which is constituted by the second silicon layer 140. The 
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dielectric layer 130 and the fiirtfaer dielectric layer 13 1 are obtained by simultaneously 
patterning a layer 13 of dielectric material and the second silicon layer 140 and flie third 
silicon layer 141 are obtained by simultaneously patterning a layer 14 of silicon analogously 
to the ways described above. 
5 In the embodiment shown in Fig. 5 the fiirther electric device 3 courses a 

bipolar transistor having a base region ISO and an emitter layer contacting the base region 
150 in an emitter-base contact area 151 . A part of the emitter layer comprising the emitter- 
base contact area 1 5 1 is deliinited by an opening in the dielectric layer 130. The emitter layer 
is constituted by the second silicon layer 140. The IC 1 shown in Fig. 5 may be obtained as 

10 follows: Hie silicon substrate 10 is provided with implant region 99 defining the first silicon 
layer 120 and with implant region 152 defining the collector of the bipolar transistor 3'". The 
implant region may be p-type or n-type. Inside the implant region 152 the base is formed by 
means of another implant. The base is provided with the layer 13 of dielectric materiaL On 
top of the base region 150 and of layer 120 a layer of dielectric material is provided which is 

15 pattCTied to define an opening at the position of the emitter-base contact area. At this opening 
the base region 150 is exposed. The prefabricated IC is then provided with a layer of silicon 
which contacts the base layer 150 inside the opening. The layer of silicon is then patterned to 
simultaneously form the second silicon layer 130 constituting the scnitter layer and the third 
silicon layer 131. Subsequently^ the layer of dielectric material is patterned to CTqpose parts 

20 122 of the first silicon layer 120 whicb are to be silicidated. Then the metal film is provided 
and the silicidated regicms 1 22 are fenned. The emitter layer may be silicidated in the same 
step as well. In summary, the integrated circuit 1 conoqprises an electric device 2 such as a 
resistor which coniprises a first silicon layer 120 having a silicidated part 122 and a non- 
silicidated part 123, and a fiirther electric device 3 such as, 6.g. a c^acitor, a field effect 

25 transistor or a non-volatile memory gate stadc The further electric device 3 conq)rises a 

dielectric layer 130 having a dielectric layer thickness D. The non-silicidated part 123 of the 
electric device 2 is covered by a fiirther dielectric layer 131 having the dielectric layer 
thickness D, the silicidated part 122 is not covered by the fiirttier dielectric layer 131. Such an 
integrated circuit 1 may be formed by a method according to invention which involves a 

30 reduced nunaber of litfaogr^hy steps. 

The IC 1 may conpdse a resistor shown in any of the Figs. IC, 2, 3, 4, and/or 
5, and/or a memory cell shown e.g. in Fig. 1 C, and/or a capacitor shown in Fig. 3, and/or a 
FET shown e.g. in Fig. 4, and/or a bipolar transistor shown e.g. in Fig. 5. 



.PHNL031216EPP 



11 29.10.2003 
It should be noted that Hie above-mentioned embodiments illustrate rather than 
limit the invention, and Ifaat those skilled in the art will be able to design many altemative 
CTobodiments wilbout departing fiom the scope of the upended claims. In the claims, any 
reference signs placed between parentheses shall not be constmed as limiting the claim. The 
word "comprising" dora not exclude the presence of other elements or steps than those listed 
in a claim. The word "a" or **an" preceding an element does not exclude the presence of a 
plurality of such elements. 
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CLAIMS: 



1 . Integrated circuit (1) CQmptising: 

an electric device (2) comprising a fiist silicon layer (120) having a silicidated 
Iiart (122) and a non-silicidated part (123), and 

a fiirffaer electric device (3), the further electric device conqirising a dielectric 
layer (130) having a dielectric layer thickness (D), 

wherein the non-silicidated part (123) of the electric device is covered by a further dielectric 
layer (131) havixig the dielectric layo: thickness (D), the silicidated part (122) not bemg 
covered by the further dielectric layer (131). 

2. Integrated drcuit (1) as claimed in claim 1, wherein the electric device (2) 
conqirises a resistor. 

3. Integrated drcuit (1) as claimed in claim 2, \rfierein the silicidated part (122) 
of the resistor comprises a first contact area (128) and a second contact area (129), the non- 
siliddated part (123) separating the first contact area (128) fix)m the second contact area 
(129). 

4. Integrated circuit (1) as claimed in claim 1, wherein the dielectric layer (130) 
of the fiirtfaer electric device (3) is at least partly covered by a second silicon layer (140) 
having a second silicon layer thickness (S'), the further dielectric layer (131) of the electric 
device (2) being at least partly covered by a third silicon layer (141) having the second 
silicon layer thickness (S'). 

5. Integrated circuit (1 ) as claimed in claim 4, wherein the second silicon layer 

(140) and the third silicon layer (141) are silicidated. 

6- hitegrated circuit (1) as claimed in claim 4, whercin the third siUconl^ 

(141) has a sidewall being provided with an itiRiil^ng sidewall spacCT (16), . 
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7. Integrated cinnut (1) as claimed ^ 

(3) comprises a c^acitor having a capacitor dielectric layer and a capacitor electrode layer, 
die dielectric layer (1 30) comprising the capacitor dielectric layer, the second silicon layer 
(140) conq)rising the capacitor electrode layer. 

5 

8. Integrated circuit (1) as claimed in claim 4, wherein the further electric device 
(3) comprises a field eflfect transistor having a gate dielectric layer and a gate electrode layer, 
the dielectric layer (130) comprising the gate dielectric layer, the second silicon layer (140) 
comprising the gate electrode layer. 

10 

9. Integrated circuit (1) as claimed in claim 4, wherein the further electric device 
(3) comprises a non-volatile memory cell having a gate stack comprising a floating gate layer 
(121), an intergate dielectric layer and a control gate layer, the floatmg gate layer (121) being 
composed of silicon and having a thickness (S) which is identical to that of the first silicon 

IS layer (120), the dielectric layer (130) coniprising the intergate dielectric layer, the second 
silicon layer (140) comprising the control gate layer. 

10. Integrated circuit (1) as claimed in claim 4, wherein the further electric device 
(3) conqncises a bipolar transistor having a base region (1 SO) and an emitter layer contacting 

'20 the base region (ISO) ii^ an emitter-base contact area (ISl), a i)art of the einit^ 

comprising the emitter-base contact area (ISl) being delimited by an opening in the dielectric 
layer (130), the emitter layer being constituted by the second silicon layer (140). 

11. A method of manu&cturing an integrated circuit (1) as claimed in claim 1, the 
25 m^odconi^irising the steps of: 

providing a pre&bricated integrated circuit having the first silicon layer (120), 
providing a layer (13) of a dielectric material having the dielectric layer 

thickness (D), 

patterning the layer (13) of the dielectric material to simultaneously form the 
30 dielectric layer (130) and the further dielectric layer (13 1), and 
forming the siliddated part (122). 

12. A method as claimed in claim 11, v/berem the dielectric layer (130) of the 
further electric device (3) is at least partly covered by a second silicon layer (140) having a 
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second sflicon layer tfaickness (S'). tlie further didectric layer (131) of the electric device (2) 
being at least partly covered by a third siHcon layer (141) having the second silicon layer 
tiudcn^ (S*), the method further comprising the steps of: 

providing a layer (14) of silicon having the second silicon layer thidcness (S*), 

S and 

patterning the layer (14) of silicon to simultaneously form the second siUcon 
layer (140) and the third silicon layer (141). 
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13- A method as claimed in claim 12, wherein the Aird silicon layer (141) has 

sidewall being provided with an insulating sidewaU spacer (1 6), the method further 
comprising the step of providing the sidewall spacers (16). 
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ABSTRACT: 



The integrated drcuit (1) comprises an electric device (2) such as a resistor 
which comprises a first silicon layer (120) having a siliddated part (122) and a mm- 
siUcidated part (123), and a fiirther electric device (3) such as, e.g. a capadNor, a field effect 
transistor or a non-volattte memory gate stack. The fiirther electric device (3) conges a 
5 dielectric layer (130) having a dielectric layer thickness (D). The non-silicidated part (123) of 
the electric device (2) is covered by a fiirther dielectric layer (131) having flie dielectric l^er 
thickness (D), the siUddatedpart (122) is not covered by the fiirther dielectric l^rer (131). 
Such an integrated drcuit (1) may be fisrmed by a method according to inventicm which 
mvolves a reduced number of lithogr^hy steps. 
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Fig. lA-lC 
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FIG. 2 



rniMLiUdl^lD 



6/7 




PHNLJ031216 




PCT/IB2004/052085 



